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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a vertebral arch spacer which can conveniently 
and substantially expand a vertebral canal and fix a spinous process, and by 
which the postoperative progress can be favorable, and which is excellent at 
organism affinity. 

SOLUTION: This vertebral arch spacer 1 which expands a vertebral arch by fixing 
the vertebral arch spacer to the cutting part formed by cutting the vertebral 
arch, comprises an expanding part 4 which is put into the cutting part of the 
vertebral arch and expands the vertebral arch, an engaged part 2 which is 
engaged with the cutting part of the vertebral arch, and a spinous process 
mounted part 3 on which the cut acantha is mounted. In this case, it is 
desirable that the spinous process mounted part 3 should have a mounted plane 
3 1 which abuts on the cutting plane of the spinous process and the mounted 
plane 31 should protrude further rear than the line of the base edge 23 of the 
engaged part 2. 
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(54) Title of the Invention: Vertebral Arch Spacer 
(57) Abstract 

Problem to be Solved: To provide a vertebral arch 
spacer that allows the simple and sure expansion of 
the spinal canal and affixing of die spinous process, 
that is satisfactory in the postoperative period, and 
has an excellent bioaffmity. 

Solution: A vertebral arch spacer 1, which expands a 
vertebral arch when inserted into an ablated portion 
formed by the ablation of the vertebral arch, 
comprises an expander 4 that is inserted into the 
ablated portion of the vertical arch to expand the 
vertebral arch, a hookmg part 2 that hooks to the 
ablated portion of the vertical arch, and a spinous 
process attachment part 3 that attaches a detached 
spinous process. The spinous process attachment part 
3 comprises an attachment surface 31 that makes 
contact with a cut surface of the spinous process, and 
the attachment surface 31 preferably protrudes more 
rearward than a line connecting a base 23 of the 
hooking parts 2. 



[Figure here] 

Dorsal f- Ventral 
(rearward) (forward) 



Scope of the Claims 

[What is claimed is:] 

1. A vertebral arch spacer that expands a vertebral 
arch when inserted in an ablated portion formed 
by ablating the vertebral arch, comprising: 

o an expander that is inserted into the ablated 

portion of the vertebral arch and expands the 

vertebral arch; 
o a hooking part that hooks to the ablated 

portion of the vertebral arch; and 
o a spinous-process attachment part that 

attaches the removed spinous process. 

2. The vertebral arch spacer according to Claim 1, 
wherein the spinous-process attachment part 
comprises an attachment surface that makes 
contact with the cut surface of the spinous 
process. 

3. The vertebral arch spacer according to Claim 1 
or 2, wherein the attachment surface protrudes 
more rearward than a line connecting a base of 
the hooking parts. 

4. The vertebral arch spacer according to Claim 3, 
wherein the area of the attachment surface is 
greater than the area of the cut surface of the 
spinous process. 

5. The vertebral arch spacer according to one of 
Claims 1-4, wherein the spinous-process 
attachment part includes an anchoring means for 
anchoring an affixing member that affixes the 
spinous process. 

6. The vertebral arch spacer according to Claim 5, 
wherein the anchoring means is a penetrating 
hole through which the affixing member may be 
inserted. 

7. The vertebral arch spacer according to Claim 6, 
wherein the spinous-process attachment part 
comprises a latching member that latches the 
affixing member. 

8. The vertebral arch spacer according to Claim 7, 
wherein the latching member is a cutout. 

9. The vertebral arch spacer according to one of 
Claims 1-8, wherein the hooking part is arranged 
to protrude forward from a side surface of the 
vertebral arch spacer. 

10. The vertebral arch spacer according to one of 
Claims 1-9 comprising a penetrating hole 
through which the affixing member that affixes 
the vertebral arch spacer to the vertebral arch 
may be inserted in the hooking part. 

11. The vertebral arch spacer according to Claim 10, 
wherein the hooking part comprises a latching 
member that latches the affixing member. 



12. The vertebral arch spacer according to Claim 11, 
wherein the latching member is a cutout. 

13. The vertebral arch spacer according to one of 
Claims 1-12, wherein the expander comprises a 
tapered part whose width gradually expands 
from the tip to the base of the expander. 

14. The vertebral arch spacer according to one of 
Claims 1-13, wherein a ceramic material is used 
as the constituting material. 

15. The vertebral arch spacer according to Claim 14, 
wherein the ceramic material is a calcium- 
phosphate-based compound. 

16. The vertebral arch spacer according to Claim 15, 
wherein the calcium-phosphate-based compound 
has a Ca:P ratio of 1.0-2.0. 

17. The vertebral arch spacer according to Claim 15 
or 16, wherein the calcium-phosphate-based 
compound is hydroxy apatite. 

18. The vertebral arch spacer according to Claim 17, 
wherein the hydroxyapatite is preliminarily fired 
at a temperature of 700-1,000 C. 

19. The vertebral arch spacer according to one of 
Claims 14-18, wherein the porosity of the 
ceramic [material] ranges from 0-70%. 

Detailed Description of the Invention 
[0001] 

Technical Field of the Invention 
The invention relates to vertebral arch spacers such 
as those used in the formation of a vertebral arch of a 
cervical vertebra. 

[0002] 
Prior Art 

Generally, osteoplastic spinal canal expansion is one 
technique used in surgical operations to treat spinal 
diseases such as spinal canal stenosis and posterior 
longitudinal ligament ossification. The technique 
involves the removal of a part of the vertebral arch 
followed by the formation of a vertebral arch using a 
bone supplement in order to expand and fixate a 
narrowed or deformed spinal canal. 

[0003] In this technique, the spinous process is 
removed followed by the removal of the vertebral 
arch or is cleaved together with the removal of the 
vertebral arch. Then, a spacer made from a so-called 
bioceramic such as alumina or hydroxyapatite is 
sandwiched between the cut portion, a vertebral arch 
is fomied so as to expand the spinal canal, and the 
spacer is ligatured and affixed with a titanium wire or 
a similar material. 



[0004] Prior-art spacers are given simple shapes 
resembling a square cylinder and are simply fitted 
between the cut portions, giving rise to the possibility 
of detachment or slippage. 

[0005] As shown in Fig. 9, a vertebral arch 91 and a 
spinous process 92 are ablated, the central portion of 
the vertebral arch 91 is cut through, a square-column- 
shaped vertebral arch spacer 100 is inserted therein, 
and this is affixed with a wire 97 to expand and form 
a spinal canal 93. This method does not require the 
cutting away of the posterior longitudinal ligament 
(not shown in drawings) attached to the spinous 
process 92 and the vertebral arch 91, and 
postoperative recovery is therefore quickened. 
However, the vertebral arch spacer 100 complicates 
the return of the spinous process 92 as well as the 
steady affixation and reformation thereof. 

[0006] 

Problems the Invention is to Solve 
The objective of the invention is to offer a vertebral 
arch spacer that enables the expansion and formation 
of a vertebral arch and the affixation of a removed 
spinous process using a simple method that is 
satisfactory in the postoperative period, and has an 
excellent bioaffinity. 

[0007] 

Means for Solving the Problems 

The objective is attained with the invention as 

described in Items 1-19 below. 

[0008] (1) A vertebral arch spacer that expands a 
vertebral arch when inserted in an ablated portion 
formed by ablating the vertebral arch, comprising an 
expander that is inserted into the ablated portion of 
the vertebral arch and expands the vertebral arch; a 
hooking part that hooks to the ablated portion of the 
vertebral arch; and a spinous-process attachment part 
that attaches the removed spinous process. 

[0009] (2) The vertebral arch spacer according to 
Item 1, wherein the spinous-process 'attachment part 
comprises an attachment surface that makes contact 
with the cut surface of the spinous process. 

[0010] (3) The vertebral arch spacer according to 
Item 1 or 2, wherein the attachment surface protrudes 
more rearward than a line connecting a base of the 
hooking parts. 



[0011] (4) The vertebral arch spacer according to 
Item 3, wherein the area of the attachment surface is 
greater than the area of the cut surface of the spinous 
process. 

[0012] (5) The vertebral arch spacer according to one 
of Items 1-4, wherein the spinous-process attachment 
part includes an anchoring means for anchoring an 
affixing member that affixes the spinous process. 

[0013] (6) The vertebral arch spacer according to 
Item 5, wherein the anchoring means is a penetrating 
hole through which the affixing member may be 
inserted. 

[0014] (7) The vertebral arch spacer according to 
Item 6, wherein the spinous-process attachment part 
comprises a latching member that latches the affixing 
member. 

[0015] (8) The vertebral arch spacer according to 
Item 7, wherein the latching member is a cutout. 

[0016] (9) The vertebral arch spacer according to one 
of Items 1-8, wherein the hooking part is arranged to 
protrude forward from a side surface of the vertebral 
arch spacer. 

[0017] (10) The vertebral arch spacer according to 
one of Items 1-9 comprising a penetrating hole 
through which the affixing member that affixes the 
vertebral arch spacer to the vertebral arch may be 
inserted in the hooking part. 

[0018] (11) The vertebral arch spacer according to 
Item 10, wherein the hooking part comprises a 
latching member that latches the affixing member, 

[0019] (12) The vertebral arch spacer according to 
Item 1 1, wherein the latching member is a cutout. 

[0020] (13) The vertebral arch spacer according to 
one of Items 1-12, wherein the expander comprises a 
tapered part whose width gradually expands from the 
tip to the base of the expander, 

[0021] (14) The vertebral arch spacer according to 
one of Items 1-13, wherein a ceramic material is 
used as the constituting material. 

[0022] (15) The vertebral arch spacer according to 
Item 14, wherein the ceramic material is a calcium- 
phosphate-based compound. 



[0023] (16) The vertebral arch spacer according to 
Item 15, wherein the calcium-phosphate-based 
compoimd has a Ca:P ratio of 1.0-2.0. 

[0024] (17) The vertebral arch spacer according to 
Item 15 or 16, wherein the calcium-phosphate-based 
compoimd is hydroxy apatite. 

[0025] (18) The vertebral arch spacer according to 
Item 17, wherein the hydroxyapatite is preliminarily 
fired at a temperature of 700-1,000 C. 

[0026] (19) The vertebral arch spacer according to 
one of Items 14-18, wherein the porosity of the 
ceramic [material] ranges from 0-70%. 

[0027] 

Embodiments of the Invention 
Hereafter, the vertebral arch spacer of the invention 
will be described in detail based on the preferred 
embodiments shown in the appended drawings. Fig. 1 
is a perspective view of an embodiment of the 
vertebral arch spacer of the invention. Fig. 2 is a front 
view of the vertebral arch spacer shown in Fig. 1. 
Fig. 3 is a top view of the vertebral arch spacer 
shown in Fig. 1. Fig. 4 is a side view of the vertebral 
arch spacer shown in Fig. 1. Figs. 6-8 illustrate a 
spinal canal expansion operation in which the 
vertebral arch spacer of the invention is used. The top 
of Figs. 1, 2, and 5-9 is oriented toward the rear 
(dorsal) side, while the bottom of these figures is 
oriented toward the front (ventral) side. 

[0028] As these figures show, the vertebral arch 
spacer 1 of the invention — a vertebral arch spacer 
that expands a vertebral arch when inserted in an 
ablated portion formed by ablating the vertebral 
arch — comprises an expander that is inserted into the 
ablated portion of the vertebral arch and expands the 
vertebral arch; a hooking part that hooks to the 
ablated portion of the vertebral arch; and a spinous- 
process attachment part that attaches the removed 
spinous process. 

[0029] The overall shape of the vertebral arch spacer 
1. of this embodiment approximates an angled tube 
with hooking parts 2 protruding toward the sides 
from the center. A spinous-process attachment part 3 
is positioned more rearward than the hooking parts 2. 
The spinous-process attachment part 3 comprises an 
attachment surface 31 that makes contact with the cut 
surface of the spinous process, an penetrating hole 32 
through which an affixing member may be passed as 
an anchoring means for ensuring that the affixing 



member, which affixes the spinous process, does not 
move from a set position, and a cutout 33 that is a 
latching member that latches the affixing member. 
Using this, a spinous process removed before the 
removal of the corresponding vertebral arch is affixed 
to the spinal-process attachment part 3 to bring about 
physiological reconstruction. 

[0030] An attachment surface 31 preferably protrudes 
more rearward than a line connecting the bases 23 of 
the hooking parts 2. Such a configuration further 
simplifies the attachment of the spinous process. 
When the spinous process 92 is to be attached to the 
attachment surface 31 and a material such as a wire 7 
is to be used as an affixing material, as shown in Fig. 
8 for example, the openings of the penetrating hole 
32 are formed on a side surface 35, so the wire 7 may 
be easily inserted and removed, and affixation is 
simple. The extent of the cut when the spinous 
process 92 is removed may be changed according to 
the amount of protrusion of the attachment surface to 
simplify the creation of a healthy shape. 

[0031] The amount of protrusion of the attachment 
surface 31 from the base 23 of the hooking parts 2 
rearward is preferably from about 3-10 mm and more 
preferably from 5-8 mm. Keeping the amount of 
protrusion within a range brings about a 
configuration resembling a healthy spinal column and 
enables satisfactory physiological reconstruction. 

[0032] The attachment surface 31 of the vertebral 
arch spacer 1 of this embodiment is preferably a 
rectangular, flat plane with a length of 10-25 mm and 
a width of about 5-15 mm. The area of the 
attachment surface 31 is preferably greater than the 
area of a cut surface 921 of the spinous process 92 so 
that the spinous process 92 is supported in a stable 
manner. 

[0033] The front surface of the attachment surface 31 
may be smooth or roughened. If it is roughened, the 
frictional coefficient with the cut surface of the 
spinous process increases, preventing slippage and 
bringing about greater affixation. 

[0034] The penetrating hole 32 is not given any 
particular limits provided it is of a size that allows the 
affixing member to be inserted, but if the affixing 
member is a wire, for example, the hole diameter 
thereof is preferably about 1-2 mm. 

[0035] In addition, the penettating hole 32 is 
preferably oriented so that it connects the two side 



surfaces 35, as is shown in the figure. This makes the 
attachment of the wire 7 to affix the spinous process 
92 simpler. If the penetrating hole 32 were oriented 
to connect the large faces of the attachment surface 
3 1 , the wire would be difficult to handle because of 
the presence of spinous processes and inter-process 
ligaments of the neighboring vertebrae near the 
openings of the penetrating hole 32. 

[0036] The small faces of the attachment surface 31 
comprise a pair of cutouts 33. The wire 7 or another 
affixing member is latched to the cutouts 33 in order 
to further simplify and ensure the affixation of the 
spinous process. In addition, the slippage and 
loosening of the wire 7 during and after the operation 
are prevented, and the spinous process 92 is 
maintained in its fixed position. The cutouts 33 may 
be established in any position in the spinous-process 
attachment part 3 but are preferably established near 
the opening of the penetrating hole 32. Reducing the 
distance between the openings of the penetrating hole 
32 and the cutouts 33 effectively prevents loosening 
and slippage of the wire 7. 

[0037] Examples of affixing members other than the 
wire usable for the vertebral arch spacer 1 of the 
invention are stitching or a screw. Examples of an 
anchoring means other than the penetrating hole for 
anchoring the affixing member are a protrusion to 
which a wire is attached and a hole that a screw is 
screwed into. Examples of preferable latching 
members other than the cutouts are a protruding 
object, a toric object, or a hook-like object. 

[0038] The hooking parts 2 that hook with the cut 
parts of the vertebral arch are established on the front 
of the spinous-process attachment part 3. The 
hooking parts 2 prevent the vertebral arch spacer 1 
from detaching into the spinal canal 93. The hooking 
parts 2 preferably are established so as to protrude 
from the side of the vertebral arch spacer 1 toward 
the front. This improves the spatial match between 
the hooking parts 2 and the vertebral arch 91 and 
suppresses slippage and rattling following affixation. 

[0039] The extent to which the hooking parts 2 
protrude, in terms of the length from a base 45 of an 
expander 4 to the tip of the hooking parts 2, is 
preferably about 3-10 mm. Giving the hooking parts 
2 a length in this range effectively prevents 
detachment of the vertebral arch spacer 1 and 
provides a shape that matches well with that of the 
vertebral arch. Furthermore, the hooking parts do not 



protrude excessively, so the inhibition of cervical 
vertebrae movement and other problems do not arise. 

[0040] On the hooking parts 2 is established the 
penetrating hole 21, through which is passed the 
affixing member that affixes the vertebral arch spacer 
1 and the vertebral arch 91. There are no particular 
limits on the penetrating hole 21 provided it is of a 
size that allows the affixing material to be passed 
through. The hole diameter is preferably 1-2 mm 
when wire is used as the affixing material. The 
penetrating hole in this embodiment, as is shown in 
Fig. 2, is established from the base 23 to the bottom 
surface 43 of the expander 4, 

[0041] A cutout 22 is present at the tip of each 
hooking part 2. The wire 7 or another affixing 
member is latched to the cutout 22 to further simplify 
and assure the affixing of the vertebral arch spacer 1. 
In addition, the slippage and loosening of the wire 7 
during and after the operation are prevented, and the 
wire is maintained in a fixed position. 

[0042] The expander 4 that is fitted into the cut 
portion of the vertebral arch and expands the 
vertebral arch is located even more in front of the 
hooking part 2. The expander 4 preferably comprises 
a tapered part whose width gradually expands from 
the tip to the base of the expander. With such a part, 
satisfactory contact is made with the cut part of the 
vertebral arch, and the vertebral arch spacer 1 is more 
stably affixed. 

[0043] The vertebral arch spacer 1 preferably 
comprises a ceramic as its constituting material. 
Ceramic materials are readily processed, meaning 
their shapes and sizes may be easily adjusted by 
cutting with a drill or other implement. The 
attachment surface 31, for example, could be cut to 
finely adjust the extent of its protrusion toward the 
rear. 

[0044] The ceramic material may be one of a variety 
of ceramics but is preferably a bioceramic comprising 
mainly alumina or a calcium phosphate compound. 
Calcium phosphate compounds have a most excellent 
bioaffinity and are therefore particularly preferable as 
a constituting material of vertebral arch spacers for 
supplementing missing bone portions. 

[0045] Examples of the calcium phosphate 
compound are an apatite such as hydroxyapatite, 
fluoroapatite, or carbonate apatite; dicalcium 
phosphate, tricalcium phosphate, tetracalcium 



phosphate, and octacalcium phosphate. The material 
may be one or a combination of two or more of these. 
The Ca:P ratio in the calcium phosphate material 
preferably ranges from 1.0 to 2.0. 

[0046] Of such calcium phosphate compounds, 
hydroxy apatite is particularly preferable. 
Hydroxyapatite has a structure similar to that of the 
inorganic component of bone and therefore has an 
excellent biocompatibility. The hydroxyapatite is 
preferably preliminarily fired at a temperature of 
700-1,000 C. Hydroxyapatite granules preliminarily 
fired in such a temperature range have a somewhat 
suppressed activity, so sintering irregularities due to 
rapidly progressing sintering is suppressed, and a 
strong sintered product lacking irregularities is 
obtained. 

[0047] The porosity of the ceramic used in the 
invention preferably ranges from 0-70% and more 
preferably from 30-50%. A porosity within this 
range ensures strength is maintained, bioaffinity is 
satisfactory, and the promotion of new bone growth 
due to bone conduction, 

[0048] A composite or other such material with the 
ceramic material and a metallic material that 
minimally harms the body, such as titanium, may be 
used instead of the ceramic material as the 
constituting material of the vertebral arch spacer of 
the invention. 

[0049] The type and makeup of the compositional 
material may be varied for each part of the vertebral 
arch spacer, such as on the inner and outer sides 
thereof. An example is a part with a core of compact 
ceramic on which a porous surface layer of 
hydroxyapatite is coated. Such a porous surface 
hydroxyapatite layer may be applied using thermal 
spraying, spattering, impregnation, spray coating, or 
sinter bonding, for example. 

[0050] The vertebral arch spacer of the invention has 
been described in terms of each embodiment shovm 
in the figures, but the invention is not'limited thereto. 
The' shape of the attachment surface 31, for example, 
need not be rectangular and could instead be 
trapezoidal or rectangular-like. The shapes of the 
hooking parts 2, the spinous-process attachment part 
3, or the expander 4 could be modified to correspond 
to the shapes of the affixing members. Furthermore, 
the hooking parts 2 need not incline from the sides 
toward the front. The above embodiments were 
applied to the cervical vertebrae, but the vertebral 



arch spacer of the invention finds application for the 
thoracic and lumbar vertebrae as well. 

[0051] 

Working Examples 

Hereafter, the invention will be described by 
presenting a concrete working example thereof. 

(Working Example) A hydroxyapatite slurry was 
prepared from a calcium hydroxide slurry and a 
aqueous phosphoric acid solution using a commonly 
known wet synthesis method. This was dried using an 
evaporative heat drying method and then 
preliminarily fired at 700 C in an air kihi to yield a 
spherical powder. Next, the hydroxyapatite spherical 
powder was mixed and stirred with an aqueous 
polymeric solution, and the resulting mixture was 
dried to form a hydroxyapatite block. 

[0052] The post- sintering contraction of this block 
was calculated, and a product with the desired 
vertebral arch spacer shape was produced. The 
product was placed in an electric kihi and sintered for 
four hours at 1,200 C to make a vertebral arch spacer 
with a shape such as those shown in Figs. 1-4. 

[0053] The length between the tips of the hooking 
parts 2 of the vertebral arch spacer made in this 
working example was 22 mm, and the width was 8 
mm. The width at the tip 47 of the expander 4 was 13 
mm, the width at the base 45 was 16 mm, and a 
tapered portion 41 was present. The distance from the 
base 45 of the expander 4 to the tip of the hooking 
parts 2 was 3 mm. The attachment surface 31 was 
rectangular, having a length of 13 mm and a width of 
8 mm. The base 23 of the attachment surface 31 
protruded 5 mm rearward. The porosity of the 
vertebral arch spacer was 40%. 

[0054] The vertebral arch spacer 1 was employed in a 
pedicle-spinous-process forming spinal canal 
expansion operation on a patient suffering from 
spinal canal stenosis. First, with the supraspinous 
ligament and the interspinous ligament held with a 
support element (not shown in figures), the spinous 
process 92 was removed from the vertebra 90 (Fig, 
6), and a hole for affixing 922 (with a 1.5 mm 
diameter) was made using a drill. 

[0055] Next, as seen in Fig. 7, the vertebral arch 
spacer 1 was fitted into the cut portion of the 
vertebral arch 91, and the hooking parts 2 were 
hooked to cut surfaces 911. With the spacer in this 
position, a titanium wire 7 was used to affix spinous 



process 92 to the attachment surface 31 and the 
vertebral arch spacer 1 to the vertebral arch 91. 

[0056] To axis the spinous process 92, the wire 7 was 
passed several times through the penetrating hole 32 
(with a diameter of 1 .5 mm) and the hole for affixing 
922 and then tightened. The wire 7 was latched to the 
cutout 33 established on the attachment surface 31. 

[0057] The vertebral arch spacer 1 was affixed in a 
similar maimer. The wire 7 was passed several times 
through penetrating hole 21 and a hole for affixing 
912 and tightened. The wire 7 was latched to the 
cutout 22 estabhshed on the hooking parts 2. 

[0058] This application of the vertebral arch spacer 1 
of the invention brought about the expansion of the 
constricted spinal canal (dotted lines in Figs. 7 and 8) 
to a shape resembling that of a healthy spinal canal. 
This expansion in turn eliminated the pressure on the 
spinal cord. 

[0059] In addition, the spinous process 92 was 
affixed to the attachment surface 31, which protmdes 
rearward, so attachment was simple, and the time of 
the operation was greatly reduced. In addition, the 
wire 7 did not slip or loosen postoperatively and 
firmly affixed the spinous process 92. The 
establishment of the spinous process 92 in this 
manner suppressed invasion of the supporting tissues 
and allowed for a satisfactory physiological 
reconstruction of the support tissues. 

[0060] The vertebral arch spacer was easily and 
surely affixed. No postoperative complications 
resulting from sliding or movement of the vertebral 
arch spacer were noted. The vertebral arch did not 
cave in again during or after the operation, and the 
expansion of the spinal canal was permanently 
maintained. The vertebral arch spacer 1 comprising 
hydroxyapatite quickly fused with the spinous 
process 92 and the vertebral arch 91. Physiological 
reconstruction was excellent, and no radiculopathy or 
kyphosis resulted. 

[0061] 

' Effects of the Invention 
As has been discussed, the vertebral arch spacer of 
the invention allows for the simple and sure 
enlargement of the spinal canal and affixation of the 
spinous process. The ilium of patients need not 
sampled, so hemorrhaging is minimized, the time of 
the operation is greatly reduced, and the burden on 
the patients is reduced. 



[0062] The vertebral arch spacer of the invention is 
steadfastly affixed to the vertebral arch and therefore 
maintains its union thereto even under the stress of 
long-term use. The spinous process is well affixed, so 
there is no worry of complications resulting from an 
improper union, and physiological reconstruction is 
satisfactory. 

[0063] When a ceramic material of a calcium 
phosphate compound with excellent bioaffinity is 
used as the constituting material of the vertebral arch 
spacer, inflammation is very rare, and strength is 
high, so the invention is very well suited as a bone 
supplement in locations requiring a strength uniform 
with that of the spinal column. 

Brief Description of the Drawings 

Fig. 1 is a perspective view of an embodiment of the 
vertebral arch spacer of the invention. 
Fig. 2 is a front view of the vertebral arch spacer 
shown in Fig. 1 . 

Fig. 3 is a top view of the vertebral arch spacer 
shown in Fig. 1, 

Fig. 4 is a side view of the vertebral arch spacer 
shown in Fig. 1. 

Fig. 5 is a perspective view showing the vertebral 
arch spacer of the invention of a modified shape. 
Fig. 6 illustrates a spinal canal expansion operation in 
which the vertebral arch spacer of the invention is 
used. 

Fig. 7 illustrates a spinal canal expansion operation in 
which the vertebral arch spacer of the invention is 
used. 

Fig. 8 illustrates a spinal canal expansion operation in 
which the vertebral arch spacer of the invention is 
used. 

Fig. 9 shows a prior-art vertebral arch spacer in use. 

Reference Symbols 

1 . Vertebral arch spacer 

2. Hooking part 

21. Penetrating hole 

22. Cutout 

23. Base 

3. Spinous-process attachment part 

31. Attachment surface 

32. Penetrating hole 

33. Cutout 

35. Side surface 

4. Expander 

41. Tapered part 
43. Bottom surface 
45. Base 



47. Tip 

7. Wire 

8. Screw 

90. Vertebra 

91. Vertebral arch 

911. Cut surface 

912. Hole for affixing 



92. Spinous process 

921. Cut surface 

922. Hole for affixing 

93. Spinal canal 
97. Wire 

100. Vertebral arch spacer 



